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present work was undertaken as 
a necessary steppingstone in moving 
toward the solution of a more complex 
problem. Many medical disciplines have 
been concerned with “birth injuries’’— 
the factors giving rise to them and their 
consequences, both immediate and de- 
layed. In studying the causes of birth 
injury, it has become clear that, they in- 
clude much more than the conditions 
under obstetrical control, as the anes- 
thesia, type of delivery, etc. The status of 
the infant himself, his size, maturity, and 
resistance, are of at least equal impor- 
tance. Similarly, in attempting to assess 
the consequences of birth injury, one 
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* Birth injury is defined broadly to include 
any condition at birth giving rise to brain in- 
jury, whether primarily from anoxia or from 
mechanical trauma. 


immediately finds grounds for the sus- 
picion that a given external trauma will 
have different effects depending on such 
factors as whether the newborn is full 
term or premature, what the placental 
placement was, the mother’s state of 
nutrition, etc. The number of probably 
significant variables that have been im- 
plicated is so large that it has seemed as 
if only a large-scale statistical study in- 
volving thousands of cases could pos- 
sibly cope with the complexity. 

The author felt that another method 
of attack would be necessary to answer 
the highly important practical question 
of which infant will show later abnor- 
malities in development. This method 
was to begin with the infant rather than 
with external measures of trauma. If 
factors inherent in the individual infant 
introduce so much of the cumbersome 
complexity, then ordering infants accord- 
ing to the severity of their response to 
trauma might better predict the out- 
come. This is, in fact, the procedure 
which is employed by the physician in 
his clinical capacity. He makes clinical 
judgments or predictions about an in- 
dividual infant, based on knowledge of 
the trauma, but based primarily upon 
how the infant himself responds after 
birth. In order to make this process 
scientifically useful, it is necessary to find 
some way of quantifying or ordering the 
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clinical judgments and, preferably, of 
making them independent of the skill 
of particular practitioners. 

Most important from the point of view 
of the consequences of birth injury, is 
the desirability of distinguishing the in- 
fant whose response to asphyxia is severe 
from one whose response is mild or ab- 
sent. It has been argued on the one hand 
that an infant who survives the experi- 
ence of anoxia at all will survive without 
later consequences and, on the other 
hand, that a large number of psychiatric 
and intellectual difficulties in later life 
may be ascribed to this cause. The litera- 
ture is extensive as well as controversial 
but a brief summary of major studies 
may be found in Ford’s (5, p. 951) 
authoritative text. It would seem that 


more agreement as to eventual conse- 
quences might be reached if the neonatal 
response were taken into account. One 
would expect that the later sequelae 


would not be the same for the infant 
whose condition was precarious for sev- 
eral days after birth as for one who ap- 
peared normal even though subjected 
to apparently equal trauma. 

Another advantage of approaching this 
field by studying the infant’s response is 
that it is possible to obtain information 
immediately concerning a number of 
problems, rather than waiting for the 
passage of years. Just as the mortality 
rates with various obstetrical procedures 
are of significance, so is it of interest to 
know how or whether the condition of a 
newborn infant asphyxiated for five 
minutes differs from one who has not 
been so traumatized. It is of interest to 
know whether use of obstetrical methods 
such as natural childbirth are reflected 
in any differences in neonatal behavior. 
Where no immediate differences can be 
found, it may be fruitless to search for 
them at a later stage when the number 


of other possibly relevant variables has 
increased a hundredfold. 

While the desirability of considering 
the infant’s response to trauma may be 
readily acknowledged, it is necessary to 
develop a satisfactory method of measur- 
ing newborn behavior before this vari- 
able can be introduced into experimental 
work. The present paper reports our 
efforts to do this. We have spoken of 
measuring “response” or “behavior,” but 
this is an amorphous categorization 
which may be variously defined. For our 
present purpose, we are interested in 
measuring any response in the behavioral 
repertoire of the neonate which may be 
related to the kinds of trauma and the 
kinds of consequence which may be the 
result of birth injury. More specifically, 
we set as our goal the measurement of 
behavior which would differentiate a 
group of infants who were “normal” 
from those who might be candidates for 
‘brain injury.” We were interested pri- 
marily in differences between normal and 
abnormal or traumatized infants and not 
in variability among normal infants. 

There have been a number of systema- 
tic, psychological studies of newborn be- 
havior but these have been restricted to 
normal infants. A review of these studies 
may be found in Pratt (13). General 
descriptions of the behavior of ‘“abnor- 
mal” newborns are available in pediatric 
textbooks, and Gesell and Armatruda 
(6, p. 215 ff.) have given detailed reports 
of individual brain-damaged cases. This 
literature provided clues as to the kinds 
of responses which might be usefully 
measured, and we attempted in prelimi- 
nary work to develop objective measure- 
ment techniques. Five procedures were 
eventually developed—measures of pain 
threshold, maturational level, visual re- 
sponse, and ratings of irritability and 
muscle tension. It is the purpose of this 
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and the following paper to report in de- 
tail the methods and their standariza- 
tion and degree of differentiating power. 
These five tests constitute a measure of 
neonatal response now being emphasized 
in a second study as a basis for prediction 
of subsequent development. 


PROCEDURES 


In selecting these particular proce- 
dures, we were guided by a number of 
considerations. The primary one was that 
the test should differentiate normal from 
traumatized Ss and that the range of 
possible variation should be sufficiently 
great so that differences would not be 
minimized by a low ceiling. A second 
consideration was the desirability of mak- 
ing measurement objective and reliable. 
We did, however, prefer to explore rela- 
tively subjective measures giving promise 
of validity rather than concentrate atten- 
tion on developing precision of measure- 
ment in an area where the worth of 
measuring at all remained to be estab- 
lished. 

It was also necessary to take into ac- 
count special difficulties arising from the 
nature of the Ss and the hospital setting. 
In the infant, for example, the momen- 
tary internal state is a factor which may 
obscure the effect of other determinants 
of behavior if allowance is not made for 
it. In general, we attempted to solve this 
by maintaining a constant state between 
waking and sleeping. The specific meth- 
ods of dealing with the problem are 
described under the several procedures. 

The infant also presents special diff- 
culty in that his repertoire of response 
is limited and that there seem to be few 
clear-cut stimulus-response connections. 
A great deal has already been said about 
generalized mass movements char- 
acteristic of the newborn. Whether he 
characteristically indulges in generalized 


or in specialized movements, it is unques- 
tionably difficult in many cases to deter- 
mine whether movements occurring after 
application of a stimulus are “responses” 
or are spontaneous. One of our major 
tasks, therefore, was to discover responses 
which did show a specific relationship 
to a stimulus and to set up rules for 
unequivocally identifying the response. 

Changes in behavior during the new- 
born period are very rapid, and behavior 
characteristic of Day 1 may not be pres- 
ent to the same degree on Day 2. Either 
the age of infants must be held constant 
to the day, or the relationship between 
age and the particular test measure must 
be empirically determined. In order to 
obtain maximum differences we wanted 
to examine infants on the first day. Yet 
the most severely traumatized Ss, the 
most likely to show marked differences, 
often could not be tested for several days. 
Holding the day of testing constant, 
therefore, meant either sacrificing the 
sensitivity gained from testing on Day 1 
or sacrificing the Ss most severely trau- 
matized. Rather than make either of 
these sacrifices, we carried out the more 
time-consuming method of obtaining age 
norms. 

Other considerations more related to 
the nature of the project than to the 
nature of the Ss had to be taken into 
account. The fact that we were dealing 
with hospital patients, many of whom 
were seriously ill, necessitated the use 
of procedures which would be minimally 
disturbing to the S. Considerations of 
space, subsequent clinical use of tests, 
and the scope of the project disposed us 
to seek tests which did not take long to 
administer and did not require elaborate 
apparatus. 

The most seriously limiting factor was 
the relatively few abnormal Ss available. 
In the well-run, modern obstetrical hos- 
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pital, the percentage of babies who suffer 
severe birth injury is only 1 to 3 per 
cent. This meant that an immediate 
check on the validity of a measure could 
not be made but had to wait until a 
sufficiently large number of traumatized 
Ss had accumulated. Probably the major 
effect of this was only to threaten the 
experimenters’ morale, but it also meant 
that once a test procedure had been 
adopted and given to any appreciable 
number of abnormals, changes which 
might have improved the procedure were 
not made since they entailed too great a 
loss of difficult-to-replace data. It was be- 
cause of this scarcity of traumatized Ss 
that we also included infants with mild 
or questionable injury rather than using 
more widely separated criterion groups. 
Except for the apparatus used in the 
measure of pain threshold, all materials 
used in this study are readily available 
and could easily be duplicated by others 
conducting research in the same area. A 
detailed description of the exact pro- 
cedure for each technique is given in the 
following pages in order to facilitate such 
usage and to provide the necessary infor- 
mation for interpreting subsequent re- 
sults. 


Pain Threshold 


A determination of pain threshold was 
employed for a number of reasons. Both 
pediatric and psychological examinations 
of the newborn have concentrated on 
motor ability and have neglected sensory 
functioning. Yet impairment of sensory 
functioning has been a useful sign of 
brain damage in the adult, and Windle 
(17, p. 57) reports that, after intrauterine 
asphyxiation of guinea pigs, sensory de- 
fects, when determinable, were more per- 
sistent than motor defects. We selected 
pain as the sensory area on which to 


concentrate precise measurement, after 
preliminary experimentation revealed 
various practical difficulties in the other 
areas. One major advantage of using pain 
was that a specific, discrete response could 
be obtained which was relatively easy to 
differentiate from spontaneous move- 
ment. Another consideration was the pos- 
sibility that sensitivity to pain has not 
reached a maximum at birth. If so, pain 
thresholds might prove a relatively sen- 
sitive indicator of brain damage, since 
many lines of investigation have sug- 
gested that functions which are not well 
established are especially susceptible to 
impairment. Previous studies of sensi- 
tivity to pain in newborns have recorded 
any response that could be observed 
rather that a specific response. ‘They have 
also varied the method of stimulation 
and have not used stimuli of graded in- 
tensity. 


Our general procedure was to determine the 
stimulus intensity necessary to elicit a specified 
response within a_ specified time. Initially 
an ingenious method of mechanical stimu 
lation developed by Bishop (2) was tried. De- 
spite the superiority of this apparatus over 
previous mechanical methods, control of the 
rate and angle of application was found to be 
too difficult, at least in working with infants, and 
the procedure was abandoned. An electronic 
stimulator, also developed by Bishop (3), was 
substituted and found satisfactory. The appa- 
ratus delivers shocks whose intensity, duration, 
and frequency can be varied within the stimu- 
lating range for skin and peripheral nerves. 
For the present work, duration and frequency 
were held constant so that the shock consisted 
of a two-second impulse at a frequency of 14 
per second which could be varied in intensity 
from 50 to 530 volts. Eleven voltages covering 
this range and corresponding to the points on a 
control dial were selected as stimuli. The average 
difference between stimuli was 50 volts. A re- 
sistance of one-half meghom was in series in 
the circuit, thus reducing the effect of individual 
skin resistance. We also made separate measure- 
ments of skin resistance in a number of Ss to 
check that, in fact, the resistance did not de- 
termine the response. 

The infant was stimulated while lying on his 
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back with the legs in the usual flexed position. | 


The indifferent electrode, covered with moist 
gauze, was placed in the center of the back 
against the skin, and the shirt tied so that it 
remained in position, A circular area, approxi- 
mately 34 inches in diameter, just below the 
knees of both legs was treated with vaseline. 
These areas were stimulated alternately by a 
silver ball electrode of 1 mm.’ diameter. An 
effort was made to avoid stimulating the same 
spot successively, especially if the skin reddened. 
There was apparently sufficient spread of stimu- 
lation so that differences in spot sensitivity did 
not introduce undue variable error. 

The specific response required was a move- 
ment of the stimulated leg or the foot of that 
leg, with or without other bodily movement. 
Wickens (16) has described a similar specific re- 
sponse when shock was applied to the soles 
of the feet. While the characteristic re- 
sponse to the stimulus was a raising of the 
stimulated leg only, with foot flexion and cither 
flexion or extension of the knee, there was con- 
siderable individual variation. Our only require- 
ment, was, as noted above, that the stimulated 
limb should move. If there was any doubt as to 
whether or not the movement was spontaneous, 
as in cases with unusually short latency or where 
the movement appeared to be part of a gen- 
eralized movement such as stretching, the stimu- 
lus was repeated. Crying or too active infants 
were given a pacifier but we tried to avoid stimu- 
lating at a time when the infant was sucking 
vigorously. Statistical analysis indicates that us- 
ing pacifiers did not introduce a constant error. 

There was a minimal interval of 15 seconds 
between presentations, longer if the infant re- 
mained active. The two second duration of the 
stimulus application was timed by watching 
peripherally a timer with a large sweeping hand 
measuring to hundredths of a second. While this 
meant that the examiner had to observe both 
the response and the clock, it was not too diffi- 
cult, and periodic two-observer checks on ac- 
curacy showed no consistent or appreciable error. 
In cases of uncertainty as to whether or not a 
delayed response had occurred within the time 
limit, the stimulus was repeated. 

Four threshold determinations were made, 
using descending-ascending-descending-ascending 
order of presentation, and the average of these 
four series was taken as the threshold, In order 
to insure that the infant was sufficiently wide 
awake for test purposes, the first series was 
counted only after the elicitation of two consec- 
utive responses. The first stimulus was one of 
medium intensity (315 volts, dial setting 5) to 
which most infants responded, If the infant did 
not respond to this first stimulus and to the one 
immediately below it in the series, stimuli of 


increasing intensity were given until two succes- 
sive responses occurred, Occasionally when the 
14-megohm resistance was left in, an infant did 
not respond at even the highest voltage avail- 
able. In these cases, the resistance was taken out 
of the circuit and two shocks of 480 volts were 
administered. This is an increased amount of 
shock, but of an undetermined quantity since, 
with the resistance removed, the effect of in- 
dividual skin resistance will vary from S$ to S. 
It was sufficiently intense, however, to elicit a 
response in all but two infants. 

When the two successive responses had been 
obtained, the first descending series was con- 
tinued with the stimulus one step below that to 
which the infant had 1esponded. For example, if 
the infant responded to stimuli 5 and 4 (315 and 
260 volts), the next stimulus was 3 (205 volts). 
If a response had not been obtained until stimuli 
7 and 8 (in that order) were reached, the next 
stimulus was 7. When the 14-megohm resistance 
had been removed in order to obtain a response, 
it was replaced for the next stimulus and the 
series continued with the highest’ resistance-in 
stimulus (dial setting 10). The series was con- 
tinued until the infant did not respond to two 
consecutive stimuli. The threshold was then cal- 
culated as the midpoint between the last stim- 
ulus evoking a response and the first stimulus 
which did not evoke a response. 

There were two exceptions to the use of the 
midpoint as the threshold. Abnormal infants 
sometimes responded to 480 volts when the 14 
megohm resistance was removed and failed to 
respond to dial setting 10 (530 volts) when it 
was replaced. As noted above, removal of the 
Y-megohm resistance increased effective 
shock intensity to an undetermined extent so 
that we could not interpolate between these 
values. The threshold was therefore arbitrarily 
assigned its minimal possible value, that of 530 
volts. A few older infants responded to dial set- 
ting o (50 volts). In these cases, a twelfth stimu- 
lus value (0 volts) was introduced by turning off 
the current. If the infant did not respond to the 
touch of the electrode alone, the threshold was, 
of course, the midpoint or 25 volts. If he did 
respond when there was no shock at all, the 
threshold (for response to shock) was zero volts. 

The second series, an ascending one, began 
with the stimulus one step above that which 
completed the first series and continued through 
two consecutive responses. The third series, a 
descending series, was similarly begun with the 
stimulus one step below that which had com- 
pleted the second series. 

Occasionally, reversals occurred within a series, 
ie., on a descending series, the S, after failing 
to respond to one stimulus, then responded to a 
less intense stimulus; or on an ascending series, 
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Reversal 
series 
(normal S) 


No reversal 
series 
(normal S) 


Reversal 


series 
(abnormal S) 


— Indicates a threshold. 

+ Response. 

— Failure-to-respond. 
Fic. 1. Illustrations of the order of 

presenting pain stimuli. 


after responding to one stimulus, he failed to 
respond to a more intense stimulus. Such a series 
was continued through the criterion of two con- 
secutive responses or failures but was disregarded 
in threshold determinations. Instead additional 
series were presented until there were four non- 
reversed thresholds. Some illustrations of the 
presentation procedure are diagrammed in 
Figure 1. 


Maturation Scale 


A Maturation Scale was devised on the 
basis of items reported in previous 
studies (4, 6, 8, 10), and adapted to the 
needs of the present study and the na- 
ture of the present age-groups.* The pri- 
mary criterion for inclusion of an item 
was that it should reflect changes with 


*The author wishes to express gratitude to 
Ruth G,. Matarazzo for her aid in making a 
final revision of the Maturation Scale and for 
her help in clarifying instructions on this and 
subsequent procedures. 


age, in this case differences between one- 
day-old prematures and one-day-old full 
term infants or between one-day and five- 
day-old full terms. A few items were in- 
cluded which did not differentiate well 
on the basis of age because preliminary 
work suggested that they might differ- 
entiate the traumatized infant. Other 
criteria used were that the scale as a 
whole should survey the total repertoire 
of behavior not covered in other tests of 
the battery, that the items should in- 
volve little Subjectivity in scoring, that 
the total time for administration be about 
fifteen minutes, and that it not require 
any elaborate equipment. 

The scale consists of nine items which 
receive varying credits depending upon 
the level of the response. If more than 
one kind of response occurs, the infant 
is given credit for the higher-scoring 
response. The general distinction be- 
tween low-scoring and high-scoring re- 
sponses is between generalized, mass 
movements and more specialized, stimu- 
lus-oriented responses. The maximum 
possible score is twenty-one. 

Items do not have to be administered 
in any set order. Some items arouse the 
infant more completely than others, so 
that variation in order of presentation 
in such a way as to preserve a semiwake- 
ful state was attempted. When crying 
occurred, testing was interrupted until 
the S was soothed with pacifier, rocking, 
or whatever method achieved results. 
The pacifier was not permitted during 
actual administration of the items. A 
record was kept of whether the S’s eyes 
were open or closed. If the infant was 
rated as not irritable (see below), was 
only minimally active and did not open 
his eyes on at least 50 per cent of the 
trials, conditions for testing were con- 
sidered unsatisfactory. Test results under 


6 
s+ s+ 
4+ 4+ 
= 2+ 
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5+ 
4+ 
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I- 5+ 480 v.+ 
rev.— 
2+ 4+ 10— 
3+ ot+ 
8— 
etc. 7- 
etc. 
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these conditions have been analyzed 
separately. 

One to three trials were given on each 
item. In order to reduce testing time, if 
the maximum credit for an item was ob- 
tained on the first trial, no further trials 
were given. If the same credit was ob- 
tained on the first two trials, no further 
trials were given. Otherwise, all three 
trials were given and the final score for 
the item was the average of the credits 
on each trial. Generally a second trial 
on an item was not given immediately 
after a first one, but other items were 
interspersed. 

A trial could be discarded and another 
trial substituted if it was felt that test 
conditions were unsatisfactory due to an 
interruption, onset of crying, etc. How- 
ever, trials were generally not discarded 
simply because it was difficult to deter- 
mine the scoring of the behavior. The 
practice was followed of requiring a 


clear-cut response in order to receive 
credit. In cases of indecision, credit was 
not given. The record blank used in 
scoring this test is shown in Figure 2. 


Item 1. Prone head reaction. The infant is 
placed in the prone position. His arms are ex- 
tended over the head with palms down and his 
head is adjusted so that the nose touches the 
bed. He is observed for 60 seconds. 

One credit is given if, within 20 seconds, the 
infant turns his head sufficiently to the side so 
that the nose is no longer buried. 

Two credits are given if, within 60 seconds, 
the infant lifts his head so that it just clears the 
bed, whether or not he first turns it. Credit is 
not given for clear efforts to raise the head unless 
the infant succeeds in raising it sufficiently so 
that there is a space between his face and the 
bed. 

Item 2. Crawls. This item is observed during 
administration of Item 1, 

One credit is given if at least three alternat- 
ing movements of the leg, simulating crawling, 
occur in succession. Flexion of both legs fol- 
lowed by extension of both legs is not credited. 

Item 3. Pushes feet. With the infant lying on 
his back, the examiner places one hand flat 
against the bottom of both feet in such a way 


that the infant’s knees are flexed. Gentle pres- 
sure is exerted against the feet for 20 seconds. 

One credit is given if there is a definite in- 
crease in the muscle tone of the legs such that the 
examiner can feel the increased pressure against 
his hand and can observe the tightening of the 
leg muscles. 

Two credits are given if the infant extends his 
legs and thus pushes the examiner’s hand or, 
with the legs remaining flexed, pushes against 
the hand with sufficient force to move himself 
backward. Occasionally, a Moro or a general 
stretching movement occurs during the admin- 
istration of this item. The trial should then be 
repeated. 

Item 4. Auditory reaction. With the infant ly- 
ing on his back, a rattle is shaken gently several 
times at a distance of about six inches from 
either side of the head and in line with the ear. 
The rattle should not be in the infant's field of 
vision, Examiner shakes the rattle for approxi- 
mately 5 seconds and then pauses for 5 seconds. 
This procedure is repeated for four presentations 
of the rattle, but with each presentation the in- 
tensity of the shaking is increased. The range is 
roughly from a very slight, minimal rattle to as 
abrupt and sharp a rattle as can be given with- 
out at the same time shaking the table or infant. 
After a pause of 10 to 20 seconds, a bell is 
sounded. This procedure was adopted because 
the increasing intensity of stimulation normally 
elicited more than one kind of behavior and 
made it easier to distinguish the different kinds 
of response scored. While more precise control 
of the stimulus might be desirable, it was felt 
that the present procedure satisfied the aims set 
up for the Maturation Scale. Not only would 
precise control of the auditory stimulus require 
elaborate apparatus, but there is perhaps more 
likelihood of eliciting several kinds of response 
when the quality of the sound is varied by using 
both rattle and bell and using noise rather than 
pure tones. 

One credit is given for any change in behavior 
which is clearly in response to the bell, ie., 
which occurs within 2 seconds after the bell 
is sounded. A Moro or partial Moro is a com- 
mon response. Eye blinking or tightening of 
the eye muscles is a common minimal response 
and is given credit. 

Two credits are given if the infant responds 
to the rattle. The same criteria are applied as 
for the bell. 

Three credits are given if the infant appears 
to listen to the rattle. Opening of the eyes and 
decreased movement or, in older infants, head 
turning and eye movements, whether or not in 
the direction of the stimulus, are credited. This 
should not be scored unless it is a clear-cut 
response. 
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Head Reaction (prone position) 60" 
1 Turns head to side in 20". 
2 Head clears bed in 60". 


Crawls (prone position) 60" 
1 Three alternating leg movements simulating crawling. 


Pushes feet (supine) -- gentle pressure exerted for 20". 
1 Increase in muscle tone of legs. 
2 Legs extend, or body moves backward. 


Auditory Reaction (supine) -- 5'' S periods. 

1 Response to bell (startle, blink). 

2 Response to rattle (as above). 

3 Listening to rattle (opening eyes, decreased movement, head 
turning). 

4 Persistent listening to rattle (3 of 4 presentations), or listen- 
ing also to bell. 

5 Both persistent listening to rattle and listening to bell. 


Cotton (supine) 

1 Any movement within 2". 

2 Specific movements of either head or mouth (back and forth 
movements or sustained head retraction or movements of 
mouth in direction of S). 

Both specific head and mouth movements present more than 
50% of R time. 
4 Head, mouth, and coordinated arm movements all present. 


6. Paper (supine) 
1 Same as Item 5. 
2 Same as Item 5. 
3 Same as Item 5. 
4 Same as Item 5. 


. Persistence -- percentage of time infant responds to S in 
Items 5 and 6. 
1 Persistent R in 2/3 of trials. 

1/2 Persistent R in 1/2 of trials. 


8. Vigor -- rate and extent of movement in 5 and 6. 
1 Vigorous R in 2/3 of trials. 
1/2 Vigorous R in 1/2 of trials. 


9. Grasp (supine). 
1 Infant registers pull of more than 30 ounces. 


TOTAL SCORE: 


Fic. 2. Maturation Scale record blank. 


Four credits are given if either (a) the listen- 
ing to the rattle is persistent through three of 
the four presentations of the rattle or (b) if the 
listening response occurs only once to the 
rattle but also occurs to the bell, even if fol- 
lowed after a brief quieting by a typical Moro 
response. 


Five credits are given if both persistent listen- 
ing to the rattle and listening to the bell occur. 

Item 5. Cotton. With the infant lying on his 
back, a small piece of cotton is lightly placed 
so that it covers the nostrils and barely touches 
the upper lip. It is held in position for 20 
seconds. 


8 
Trial 1 2 3 
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One credit is given for any change in be- 
havior which is clearly a response to the stim- 
ulus. Any easily discriminated movement is 
credited if it follows within two seconds the 
application of the stimulus, Responses with a 
longer latency are credited if the examiner 
feels they are not spontaneous. Long latencies 
are more likely to be found in relatively inactive 
infants and therefore, if a fairly vigorous re- 
sponse involving the extremities and at least 
one head turn occur at any time during the 
20-second presentation period (and there is no 
other stimulation), it may be credited. If only 
small movements or twitches occur, they are 
generally spontaneous. 

Two credits are given if the response includes 
specific movements, of either the head or mouth. 
Credit for specific head movement is given for 
(a) several back and forth movements or (b) 
a sustained head retraction which is usually a 
coordinated body movement of avoidance and 
involves arching of the back. Specific mouth 
movement is scored when there is sustained 
opening of the mouth with movements of the 
lips upward in the direction of the stimulus. 
Sucking, yawning, or small lip movements with 
the mouth closed are not credited. To receive 
credit at this level, the specific movements 
should be present a majority of the time that 
any response is present, ie., the characteristic 
mode of responding should include specific 
oriented movements. If the typical response is 
a generalized mass movement with an occa- 
sional specific response, credit is not given at 
this level. 

Three credits are given if both specific head 
and mouth movements are present more than 
50 per cent of the time the infant is responding. 
Criteria for a specific response are the same as 
above. 

Four credits are given if head, mouth, and 
coordinated arm movements are all present. 
Coordinated arm movements are scored if both 
hands are brought to the midline more than 
once or are kept at the midline, and if the 
hands are open. The infant in these cases ap- 
pears to be batting at the stimulus. A single 
such coordinated movement is not credited, but 
there may be some alternation in the kind of 
specific response, as long as the characteristic 
mode of responding is with specific oriented 
movements. Coordinated arm movements with- 
out head and mouth movements did not occur 
in our sample. Had they occurred, three credits 
would have been given. 

Item 6. Paper. With the infant lying on his 
back, a piece of cellophane, 114” by 2”, is 
lightly held with one hand in such a way that 
it covers both the nostrils and the mouth. It is 
held in position for 20 seconds. 
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Zero to 4 credits are assigned in the same 
manner as for Item 5. 

Item 7. Persistence. During each of the trials 
for Items 5 and 6, the examiner notes the 
percentage of time during which the infant is 
responding to the stimulus. As we found it 
somewhat difficult to observe the response closely 
and also follow a stop watch, this judgment is 
not a precise one. The infant is credited as 
persistent on a trial if he responds throughout 
the 20-second period. If there is a period as long 
as 3 or 4 seconds during which he does not re- 
spond, whether initially, during, or near the 
end of stimulation, persistence is not credited. 
The number of trials on which this judgment 
is made will vary from two to six, depending 
on how many are necessary to score Items 5 
and 6. Persistence is not scored as cither pres- 
ent or absent on a trial when there is no response 
to the stimulus. However, if there is no response 
on all 6 trials, the persistence credit is, of course, 
zero. 

One credit is given if a persistent response 
occurs in two-thirds of the trials. 

One-half credit is given if a persistent re- 
sponse is obtained in one-half of the trials, or 
if the examiner is in doubt as to whether the 
behavior on the majority of the individual 
trials should or should not be called persistent. 
Half-credits are allowed on this item since it 
requires a more subjective rating than most. 

Item 8. Vigor. The procedure for this item is 
the same as for Item 7. This also requires a 
relatively subjective rating and half-credits are 
therefore permitted. Ihe criterion of vigor was 
the behavior of the normal, full-term, one-day- 
old infant. Prematures were generally given 
half-credit on this item. Rate and extent of 
movement primarily determine the judgment of 
vigor, and duration the judgment of persistence. 
Persistent and vigorous behavior tend to occur 
together but may occur independently. 

One credit is given if a vigorous response 
occurs in at least two-thirds of the trials. 

One-half credit is given if a vigorous response 
occurs in one-half of the trials or if the ex- 
aminer is in doubt as to whether the behavior 
on the majority of the individual trials should 
or should not be called vigorous. 

Item g. Grasp. With the infant lying on his 
back, a rubber-covered metal stirrup attached to 
a small spring balance is placed in the infant's 
palm. The apparatus and procedure are adapted 
from Sherman et al. (14). The stirrup is rubbed 
against the palm until the infant grasps it. A 
gentle, steady pull is then exerted until the in- 
fant either releases his grasp or the scale regis- 
ters a pull greater than 30 ounces. 

One credit is given if the strength of pull 
reaches or exceeds 30 ounces. 
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Toston Scale 


Clinical eye examinations of the new- 
born are generally not extensive, al- 
though abnormalities such as_ ptosis, 
strabismus, nystagmus, immobility, and 
randomness of eye movements may be 
recorded when they are striking. Be- 
cause these visual abnormalities are re- 
ported to occur frequently in normal 
newborns (5, p. 958; 12, p. 77), they are 
not considered of much value in diagno- 
sis. No effort is ordinarily made to ob- 
serve the eye’s response to a stimulus— 
that is, to note the ability to fixate or 
pursue a bright light or similar object— 
as widespread medical opinion holds that 
these capacities are not present until 
several weeks after birth. 

It has been reported, however, that 
the newborn, and even the late-stage 
fetus, can fixate briefly and can pursue 
a stimulus through an arc of 30 degrees 
(1; 7, p. 76 ff.). We were able to cor- 
roborate this readily. It is, of course, true 
that the newborn differs markedly in 
these respects from the two-month old. 
No special effort is required to elicit 
visual response from the older infant. 
His facial expression and the smoothness 
of his eye movements are sufficiently like 
those of an adult so that even the casual 
observer feels convinced that the infant 
“sees.” With the newborn, on the other 
hand, patience and careful procedure 
are necessary. In the first place, it is 
difficult to obtain a satisfactory observa- 
tion period when the child is neither 
asleep nor crying. Further, fixation and 
pursuit, when they do occur, are less 
clearly defined and of shorter duration. 
Thus, careful objective criteria for judg- 
ing the response must be specified. 

Despite these obstacles, it seemed 
worthwhile to include observation of 
visual performance in our test battery. 
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A number of writers (7, p. 248; 15, p. 168) 
have felt that reading problems or de- 
fects in other complex visual perceptions 
may occur as a result of brain injuries 
sustained at birth. Certainly visual im- 
pairment is a common consequence of 
brain injury and probably one which is 
frequently undetected. In many cases, 
there is no structural change observable 
in the peripheral organ, and the impair- 
ment is demonstrated only through use 
of sensitive tests. Psychologists have 
found, for example, that brain-damaged 
individuals with normal vision may be 
less able to fuse flickering lights (11) or 
may have difficulty with such a complex 
visual-motor task as copying designs (g). 
It is possible that brain injuries at birth 
may not only produce undetected visual 
dysfunction but that this may more read- 
ily occur precisely because visual func- 
tions are in the process of developing and 
are therefore more susceptible to injury. 

The general procedure we followed, 
that of observing and categorizing the 
response to a moving stimulus, is similar 
to the procedure used by Gesell (7) and 
adopted by other designers of infant 
tests. 

Observations can be made only when 
the infant’s eyes are open for a sufficient 
length of time. With most Ss this was not 
a major problem. They were under ex- 
amination for half an hour to an hour, 
and during this time usually opened 
their eyes on several occasions. Other 
procedures were interrupted to take ad- 
vantage of the opportunity, and the ob- 
servations were repeated if the initial 
observation period had been too short 
or was otherwise unsatisfactory. If an 
S did not spontaneously open his eyes, 
we attempted to arouse him by various 
kinds of manipulation, of which the 
most successful was to hold him vertically 


NORMAL AND TRAUMATIZED NEWBORNS 11 


either upright or upside down. If it was 
impossible to obtain a satisfactory ob- 
servation period, the test could not be 
included. An observation was considered 
satisfactory if at least five trials had been 
given or an § had obtained a score of 
six in fewer trials. 

The stimulus is presented with the in- 
fant in a supine position. Either the 
examiner's hand, a bell, or a metal tape 
measure 1 and 3% inches in diameter was 
used. No further effort was made to 
standardize the stimulus, since we were 
attempting to determine whether the 
capacity was present under the most 
favorable conditions. As some infants 
seemed to respond more readily to one 
stimulus than to another, the examiner 
used whichever one was preferred. Stim- 
uli were generally changed after one or 
two trials, as there appeared to be a 
change in their effectiveness after re- 
peated use. 

The newborn usually does not turn 
head and eyes toward a stimulus at the 
periphery. Fixation is limited to a rela- 
tively narrow range directly in front of 
the eyes, an area which is determined 
by the tonic-neck reflex. Stimuli are 
therefore initially presented in this area. 
The experimenter observes the direction 
in which one or both eyes appear to be 
turned and places the stimulus in line 
with the eyes. He then moves it slowly 
toward and away from the infant, since 
the distance from the eyes at which an 
object can be fixated is also limited, vary- 
ing from about g inches to 12 inches (7, 
p. 191). It may be necessary to shift the 
stimulus laterally in order to locate the 
place of regard. If fixation does not oc- 
cur, the examiner attempts to elicit it by 
adding an auditory stimulus temporarily 
(e.g., the bell may be rung softly, the 
fingers snapped, etc.). 


After preliminary efforts to locate the 
position which is optimal for fixation, 
there are presented a number of trials 
in which the stimulus is moved slowly 
upward from the line of regard or in 
either horizontal direction for as great a 
distance as the infant's eyes will follow. 
Each trial is begun with the stimulus in 
the place of regard. Visual items are 
scored both for the type of response 
which can be elicited and for ease of 
elicitation. As many trials may be given 
as are necessary to arrive at these judg- 
ments. Undoubtedly this procedure in- 
troduces a subjective element. However, 
it appears to be more adequate than 
specifying an arbitrary number of trials, 
since so many difficult-to-define factors 
may make one trial unsatisfactory—the 
infant may grow sleepy, may be startled 
by an extraneous noise, may fixate on 
something else, may begin to hiccup, etc. 

Several aspects of the visual response 
are considered in making a classification: 
(a) presence or absence of a kind of re- 
sponse (such as fixation or pursuit); (b) 
the ease of eliciting the response; (c) the 
direction of eye movement (horizontal or 
vertical); (d) the distance the eye moves. 
These characteristics of the response were 
ordered according to difficulty in such 
a way that success on one item, such as 
horizontal pursuit through go degrees 
with difficulty, in most cases automati- 
cally credited the S with success on lower 
items. Likewise, failure on one item 
meant failure on higher items. The 
ordering is partly on an a priori basis— 
ie., an S credited with “easily-elicited 
fixation response” is assumed to have 
passed ‘“‘difficult-to-elicit fixation re- 
sponse.” Other items, as whether “short 
vertical pursuit” is easier or more diffi- 
cult than “horizontal pursuit through 
go degrees” were ordered on the basis 
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of the preliminary findings, but credit 
was given for each only when the re- 
sponse could be elicited. Each response 
(or item), with the exception of the zero 
point, is given an arbitrary weight of 
one, so that the number of items passed 
is the S’s score. 


Credit o. There is no response of fixation or 
pursuit and one of the following abnormal 
features is observed: (a) wandering, uncoordi- 
nated movements (the eyes move constantly and 
generally independently); (6) immobilization or 
staring; (¢) pinpoint pupils, although the eyes 
are spontaneously opened and remain open for 
more than a few seconds. The zero score is 
given only when these abnormal features are 
the characteristic response during observation 
rather than an isolated episode of nystagmus, 
strabismus, etc. 

Item 1. No fixation or pursuit but none of the 
above abnormalities is observed. 

Item 2. Fixation is brief or obtained with 
difficulty. The criteria of fixation have been 
summarized by Gesell (7, p. 191) as follows: 
“Quieting of body activity and of fussing; rais- 
ing of upper eyelids and eyebrows; widening of 
eye slits, wrinkling of forehead, alignment of 
eye or eyes with stimulus, and immobilization 
of one eye or both.” The criteria which we con- 
sidered essential were those relating to the 
position of the eye or eyes, i.e., alignment with 
the stimulus and immobilization. Various other 
postural accompaniments, as noted above, gen- 
erally occur and probably contribute to the cer- 
tainty of the subjective judgment. 

Item 3. Fixation is clearly present and easily 
elicited, ie., occurs in a majority of the trials. 

Item 4. Horizontal pursuit is questionably 
present. Pursuit is considered to be present when 
one or both eyes, having fixated a stimulus, 
move in the same direction as the moving 
stimulus. If the reaction time is short and the 
infant’s eye follows the stimulus relatively 
smoothly and moves at about the same rate 
as the stimulus, there is little difficulty in identi- 
fying this as a pursuit movement, In some cases, 
however, repeated trials elicit delayed eye move- 
ments in the direction of the stimulus which 
do not appear to be random movements but 
which are not clearly pursuit movement. The 
present classification includes such cases. 

Item 5. Horizontal pursuit movements through 
an arc of 30 degrees are obtained with difficulty. 
This classification does not indicate uncertainty 
as to whether or not there is a pursuit move- 
ment, but rather whether the movement could 
be elicited in fewer than 50 per cent of the 
trials. 


Item 6. Horizontal pursuit movements through 
an arc of go degrees are easily obtained, that is, 
are present in more than 50 per cent of the 
trials. 

Item 7. Vertical pursuit movements are ob- 
tained. These may be very short, but there 
is usually little problem in deciding whether 
they are present. Those movements of the eye 
which are upward random deviations generally 
begin with the eye in a peripheral position from 
which it rolls slowly upward, They are readily 
distinguished from the rapid vertical move- 
ments which follow fixation and may occur in 
pursuit of the stimulus. 

Item 8. Horizontal pursuit movements through 
an arc of go degrees are obtained. 

Item 9g. Vertical pursuit is obtained through 
an arc of more than go degrees. 

Item 10. Horizontal pursuit movements 
through an arc of more than go degrees are 
obtained. To accomplish this, the infant must 
move the head as well as the eyes. 


Irritability and Muscle-Tension Ratings 


In pediatric discussions of the brain- 
injured newborn, there are frequent ref- 
erences to such symptoms as a_ high- 
pitched and feeble cry, excessive irri- 
tability, muscular rigidity or flaccidity, 
and poor muscle tonus. We attempted to 
provide a crude quantification of these 
characteristics by means of two ratings 
—a rating of irritability and one of mus- 
cle tension or tone. The ratings are 
based on observations of the infant while 
other tests are being administered, and 
on a few simple supplementary pro- 
cedures. 

The experimenters had had consider- 
able experience with the phenomena to 
be rated, and the ratings probably de- 
pend to a considerable extent upon “ex- 
pertness.”” However, they have several 
advantages over the alternative of using 
reports in a medical chart which have 
been contributed by many different 
people. In addition to the immediate ad- 
vantage of providing ordinal measure- 
ment rather than verbal description, finer 
discriminations become possible. Checks 
with the pediatric record showed that we 
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did not overlook cases described in these 
terms but that we did detect less ex- 
treme examples. 

In an attempt both to reduce the de- 
pendence on “expert judgment” and to 
increase reliability, we analyzed the be- 
havior upon which such ratings would 
be based and broke it down into separate 
components. The Ss were first rated in 
terms of these separate components or 
submeasures, and only afterward was an 
over-all rating made on that scale. 

Irritability Rating. Irritability as used 
here is similar to the concept of physio- 
logical irritability—how sensitive the in- 
fant is to stimulation and not how loudly 
and lustily he cries. Several factors which 
contribute to this rating could be ab- 
stracted: 


1. The intensity of stimuli which evoke cry- 
ing. The normal infant does not usually cry 
when he is picked up and brought to the exam- 
ining room and will be disturbed only by the 
more intense forms of stimulation—electrical 
stimulation above the threshold, loud noises, 
rough handling, etc. Abnormal infants, on the 
other hand, may squeal when first picked up 
and continue to fuss whenever handled or 
stimulated. 

2. The state of the infant. When a normal 
infant cries, it appears to be because he has 
become too wide awake, is hungry, or is def- 
ecating. Hunger may be suspected in an in- 
fant who actively roots if the mouth is brought 
into contact with any surface and who vigor- 
ously sucks the offered pacifier. The normal 
infant also does not sustain well a too-long 
wakeful period. If the infant is awake when 
brought to examination or wakes up almost at 
once, he generally remains contented only for a 
brief period and then fairly abruptly bursts into 
lusty crying. In contrast, the abnormal infant, 
although fussing almost continuously, may re- 
main with eyes closed. 

3. The cry of the infant. The normal infant 
cries lqudly and lustily. A weak, high-pitched, 
“fussy” cry or whimper is characteristic of the 
abnormal child. 

4. Ease of quieting. The cry of the normal 
infant may be sustained, and he will not quiet 
spontaneously—suggesting that internal, not ex- 
ternal, stimuli are responsible for the crying. 
The cry of the abnormal infant, on the other 
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hand, is more likely to be intermittent and 
will usually cease temporarily if the infant is 
left alone. Occasiona] abnormal babies are ir- 
ritable throughout but are distinguished by the 
characteristics noted above. 


A three-point scale, with numerical 
values of 0, 1, and 2, was provided for 
the rating of irritability. It was decided 
in advance that the zero point should 
represent the behavior of a normal in- 
fant, the endpoint (value 2.0) the ex- 
treme and easily identified form of be- 
havior seen in a grossly abnormal infant, 
and the midpoint (value 1.0) a “just- 
perceptible” form of abnormal behavior. 
With these points as signposts, Ss were 
actually located anywhere on the con- 
tinuum. Each of the points on the scale 
was anchored as follows: 

Normal irritability. Crying, if it occurs at 
all, is only in response to fairly intense external 
stimulation or in response to fatigue, hunger, or 
defecation. The cry itself is loud and may be 
sustained, 

Just-perceptible irritability. Crying or “fuss- 
ing” occurs in response to mild stimulation 
and does not appear to be determined by nor- 
mal internal states of discomfort, as described 
under 2. Each episode of crying may be brief, 
but as much as half of the period is so oc- 
cupied. 

Abnormal irritability. Crying occurs in re- 
sponse to many mild stimuli. While the in- 
fant appears to be uncomfortable, the discom- 
fort does not seem due to any of the normal 
internal states described under 2. The cry itself 
is weak, high-pitched, and almost continuous. 


Muscle Tension Rating. The Muscle 
Tension Rating was designed to measure 
deviations in the direction of either in- 
creased flaccidity (lessened muscle tone) 
or increased rigidity. However, only 
amount of deviation and not direction 
was considered in statistical treatment 
of the data. Five submeasures were em- 
ployed in making the rating. Ordinarily, 
Ss were consistent in the direction of 
their response on these submeasures, but 
two or three exceptional cases showed 
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mild deviations in both directions. ‘They 
were rated accordingly and the deviations 
totaled without regard to sign. 

The five submeasures required rating 
the following: 1, nature (flexed or ex- 
tended) of ‘the supine position which the 
legs assumed spontaneously; 2, resistance 


to limb displacement; 3, change in. 


muscle tone in response to being pulled 
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to a sitting posture; 4, amount of spon- 
taneous activity; and 5, frequency of 
trembling of body parts and the stimuli 
evoking this response. The procedure 
for obtaining these was as follows: 

1. Leg position. During the threshold proce- 
dure, examiner observes the leg position which 
was spontaneously assumed between trials. The 


record sheet lists five descriptive classifications 
of flexion-extension arranged to form a con- 


IRRITABILITY RATING 


Baby cries when: 
picked up in nursery 
placed on exam table 
electrode placed 
vaseline 
other 

Describe tone of cry: 


Rating: 


Normal 


(0--Occasional 
cry, major S) 


Fussy 
(1--Occasional 
cry, minor S) 


Irritable 
(2--Frequent 
cry, minor S) 


TENSION RATING 


Individual Postural Responses: 


Trembling 


none mild moderate severe 


Describe: 


Limb Displacement 


floppy, falls back 
tone improves, slow return to position 


resists, but tone improves, slow return 


resists, snaps back to position 


Spontaneous Movements 


virtually absent (deep sleep) 


minimal (eyes open, eye movements, etc.) 


normally active 
markedly active 


Comprehensive Tension Rating: 


Supine Position 


flexed, relaxed 

flexed, occasional extension 

extension, not rigid or predom, 
elevated 

extension, rigid or elevated 


extension, rigid and elevated 


Pull-to-Sitting 


no change in tone, marked droop 

slight compensation of head; 
shoulders tense, not floppy 

tone improves, slight assistance 
given; sitting, head erect briefly 

already tense and no change in tone; 
head lags 

already tense and no change in tone; 
no head lag 


Poor Tone 


Normal 


(-1) (0) 


Tense Marked Tension 
(+1) (+2) 


Fic. 3. Record sheet for rating irritability and muscle tension. 
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tinuum (see Fig. 3). After the pain threshold 
had been determined, a check was placed after 
the classification which described the position 
or positions assumed frequently. 

2. Resistance to limb displacement. The ex- 
aminer places his hand under the infant’s heel, 
raises the leg through an arc of 45 degrees, 
and then releases it. Examiner attends both to 
the change in tone while lifting the leg and to 
the response of the leg when released, This pro- 
cedure is repeated several times at intervals. 
The response is rated by placing a check after 
one of the four descriptions on the record sheet. 

3. Pull-to-sitting. The examiner takes hold of 
both of the infant’s hands and pulls gently two 
or three times without raising the child from 
the table, noting whether the arms respond 


with increased muscular tonus. Examiner then- 


grasps the infant’s forearms and pulls the 
body forward about 45 degrees, noting the head 
and shoulder response. ‘The procedure is_ re- 
peated two or more times before the response 
is rated, 

4. Spontaneous movement. This rating is made 
on the basis of behavior during the entire ex- 
amination. A check was placed after one of 
the four descriptions on the data sheet. 

5. Trembling. Trembling of body parts is 
observed during the whole period of examina- 
tion, A qualitative description written of such 
movements includes the body parts involved in 
such a response; how frequently it occurs; and 
whether it is spontaneous, in response to mild 
stimuli, or in response to stimuli also evoking 
the Moro reflex. 


At the end of examination, the over- 
all rating on muscle tension was made. 
A five-point scale, with numerical values 
from —2 to +2, was designed for the 
rating. The zero point represented the 
behavior of a normal infant and the end- 
points (values —2 and +2) the extremes 
of flaccidity and rigidity, respectively, as 
seen in a grossly abnormal infant. The 
—1 and +1 points represented a “just 
perceptible” form of abnormal behavior. 
Each of the points was described in terms 
of the submeasures, as follows: 


Abnormal rigidity. 1, Characteristic leg posi- 
tion is extended, rigid and elevated. 2, The legs 
resist displacement and snap back to the initial 
position when released. 3, The muscles are 
already tense and do not change tone in re- 


sponse to pull-to-sitting. There is no head lag. 
4, There may be any amount of spontaneous 
activity. 5, Trembling of more than one body 
part is frequent and may be spontaneous or 
in response to mild stimuli as well as to startle 
stimuli. 

Just perceptible rigidity. 1, Spontaneous leg 
position is extended but not rigid or elevated. 
2, The legs resist displacement and snap back 
to the initial position when released. 3, The 
muscles are already tense and do not change 
tone in response to pull-to-sitting. There is, 
however, head lag. 4, There may be any amount 
of spontaneous activity. 5, There is usually 
some trembling involving more than one body 
part, which is pronounced in response to startle 
stimuli and less intense in response to other 
milder stimuli. 

Normal muscle tone. 1, The spontaneous su- 
pine leg position is flexed, or flexed with occa- 
sional extension. 2, Muscle tone improves in 
response to limb displacement, although there 
may also be slight resistance. The limb returns 
relatively slowly to its initial position. 3, Muscle 
tone of arms and shoulders improves in response 
to pull-to-sitting. There is usually resistance to 
the pull and some head lag, but an occasional 
superior normal does not show head lag. These 
Ss must be distinguished from the tense infant 
in whom absence of head lag is not the result 
of improving muscle tone but of tension in the 
whole body so that he moves in one piece with- 
out the uneven distribution of tone characteris- 
tic of the normal newborn. 4, There may be any 
amount of spontaneous activity except the condi- 
tion of minimal activity with eyes open. 5, 
Trembling, if it occurs, involves only one or 
two body parts, is not extensive or of long 
duration, and with an occasional exception, is 
only in response to startle stimuli. 

Just perceptible flaccidity. 1, The supine leg 
position is always flexed. 2, There is no change 
in tone in response to limb displacement. The 
leg falls back to its initial position when re- 
leased. 3, There is no change in tone in re- 
sponse to pull-to-sitting and there is head lag. 
4, Spontaneous activity is minimal. The eyes may 
be open or closed. 5, There are no more than 
one or two instances of mild trembling. 

Abnormal flaccidity. 1, Supine leg position is 
always flexed. 2. The initial tone of the leg is 
poor, feels “floppy” and weightless. There is 
no change in tone in response to limb displace- 
ment, and the leg falls back to its initial posi- 
tion when released. 3, The arm and shoulder 
muscle tone is initially poor and remains so 
even in response to pull-to-sitting. The head 
droops markedly. 4, Spontaneous activity is 
minimal even though the eyes are open. 5, There 
is no trembling. 
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SUMMARY 


Five test procedures developed to pro- 
vide a means of differentiating normal 
newborns from those who have been 
traumatized and possibly brain injured 
are here described. These were developed 
in the hope that differences in initial re- 
sponse to trauma might aid in predicting 
the course of subsequent development. 


The five tests consist of a Pain Threshold 
Test, a Maturation Scale, a Vision Scale, 
an Irritability Rating and a Muscle Ten- 
sion Rating. Standardization, reliability, 
and differentiating ability of the pro- 
cedures are presented in the second sec- 
tion of the study, Standardization, Re- 
liability, and Validity (Psychol. Monogr., 
70, No. 21, Whole No. 428.) 
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